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1-106G43 

[Oh* pTGtfmt invention r late:; to an apparatus for 
m&a fencing liquid volt limes > 

According to tha invention, there is provided 
apparatxio for measuring li'quid volutusa^ comprising an 
5 uugrnduated vomssX for containing the liquid v/ith a 
bottom and aid© walls sad an uppar opening, at leaj&t 
ono pa.x»t of a. aid© vail being substantially vertical 
aitd transparent, aud a acale whioh la disposed outaida 
the transparent aid* wll p&rt, :la provided vith 
10 graduation lines- and ia iiaparated by an air gap froa 
ih* outalds Burfaco o£ ©aid part of the vessel bo that 
ray a from the tfrmi-uation liYia« of: the seal© pass through 
the* boundary at the innor waXl curf ae«i of the vessel 
vi?.&n th? vessel ia oa^ty, the graduation linos thus 
15 b^iri^ visible from the oponin^j; ol the vcaBel, while tha 
flai4 .rays ar* totally reflected at tfao bwnjdary botwaan 
• the innar vail surfac* of the voa&el and the lipoid 
whan the vftnaol is filled vrith liquid - whioh of course 
ha* a hiffhar refractive irxdex tlian air - tho graduation 
20- linos ttas no lon^sr being visible fi'om ths opening of 
. the. vernal.- 

33in invention fi& basod on. tho pxtfnciplo that the 
graduated volmao acale in diflrpo&eA outaid* tha liquid- 
contains vessel "in suoh & way that total internal 
25 reflection ocoucg when* a liquid ia in the inner vessel^ 
so that the light .ray froax a graduation lina which it; 

/ 
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covered by thr. liquid la Aubject to total Internal 
reflection on aooount of refraction in roedia with 
different option, dcnoibiuH bo tJxat it appears tp tl>c 
eye tm though tho graduated vo1\uhg eoale diDai^peara 
from bolow aa the vosaa'L is filled t/itli liquid. Koawcfl- 
x&Gnt is aluo facilitated by it being possible for the 
graduated Yolurnti At ale to bo road off froia above uaiie 
blie apparatus is standi rig on * horizontal support , 
for example a tablo and the liqxiid to be measure* is 
bain# poured in- 

3?Ao apparatus according to the invention way be 
us^fl in all araus of application wh^re it is neoeimeixy 
to measure cwuCll or n^diuw-Bieied liquid volumes > ;for 
exeuanpltr for the mcaf*ur;tng out of medicine* 

U'fte scaly may be ditfpofcad on an outer vessel which 
surrounds l;hn liquid containing vessel, both Lhs said 
vaasuls iti ono an}bc4ijue7vt being construct^ vith 
coidoaX sido walls* 

Thz> fir^auati.oii lino a m&y be disposed on bho inner 
surface of the aljde. wall of the outrt* veaesl, or the 
acnle- may al#o be disposed on ttw outer surface of tlio 
side wall of tfte out&r v*ssp1 if this ±& isfedu trans- 
par on t, 

r JPhe involution will ncv bs Ae scribed in greater 
detail, by vray of s*aiDpla ? with reference to the 
^ccoimpanyirxg dr«w.i*ig, ; wliiclL shows an apparatus aft cording 
to tho pre sent invention in b. diagrauauatic perspective 
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vi«w vifch paris partially out away* 

TCie apparatus coiaprisDS an outer vessel 1 which 
cnrxonod^ an innor veficel 2 with a certain gap between 
them- The liquid which ia to bo jneasnred is contained 
in the iiroer \obhb\ 2- A graduated scale j5 is dijsposed 
on tli» .iimor side wall surface of the outer vssaol 1- 
!L'Ao rofsronc* tuimber 4 de signet a*; tho level of the 
liquid contained in tiho inae* vessel 2- If tho leva). 
4 of tho liquid ie ob curved from abova in the Tnanner 
shown in khs ."Fi&urs, at the boundary between ban level 
4 of the liquid- Rni the-injij&r ovorfaco of Oh© aid * wa7-l 
of tha iu#er vossol 3 a peripheral li^ht ray 5 froa the 
graduated scale 2 wilX he refraotcd in tho cDarmur shown 
in principle ;ln the figure » A light ray which as below 
th<* said, peripheral light r«y, for example fcha lifch't 
rey marked 6 in the tfiftwet will on the other hand, b* 
totally n&fleoteA*. The Una on the graduated scale, 
fyatMJ below the. -limy fro*n which the ray 5 com&a., will 
thus dlsapptfui- be.?o;ce the eye owing to tho total internal 
reflection. 

For these "raor* central" raye 6 tht» light will thus 
travel from one erachiKtion '.Vine on the graduated volwae 
Boalc, disposed outside tho Innar veapei with a sap 
thorehotrweefl, through T&edia of different optical dan&ibies 
-izi-swh a-way- that -tha- .ray ia totally rirflatsted, -In thifc • 
vay tho nart' erf the graduated acal* 3 which lica b*nDa,th 
the Burface of tho liquid is not visibly vhich facilitates 
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uifc^curonAat as .it. ic possible to read oi.C the praduafc^d 
scale O?ora above, toia invention thus avoid*/ tho necessity 
of lifting the vessel up td eye level in oxvaer to road 
oIS the graduated coale, as in the oaso of ponventional 
5 single aaeaeuxlng ve^a^ls vhioh aro provided with a 
graduated cicala. 

In fcha embodiment d£ the invexrt&tm describe! above 
by way o.t example the inner Yo^ee* 2 is transparent or 
has at leant one vorfcical transparent 'part t?irou£h which 
10 the ftCffidvatod & t; a\e 5 may bo observed. In this embodi- 
ment the ouUei; ve/jsel 1 £a not transparent or is opaque 
and the e^adaa/fced scale, is disposed on the in^er surf as a 
or the veiMol. Instead of a complete v?*Be!i. a bar, 
appropriately pcai/lioned relative tg t7ie inn*r vessel and 
15 cojircirieiiifi a scale laay bo used, working in c opinio tion 
with the vertical transparent part of the dosing vcaael* 
It a.« also possible hov/cvor ho make use or a transparent 
outer voaxiol 1, in which case flie graduated soalo 3 may 
i.f desired be disposed on the outer enrl'ate of tho vessel 1- 
20 Xtx the arrangement shown in the Pi euro the air gap 

between the outer and th$ inner vesaol has be^n exag- 
gerated £or the s£fca of clarity* 

Xt v/ill bo dear that an outer veaael 1 oioy be uacd 
as a bacio unit together with a larg* nrynber af individual 
25 inner vessel* 2 vhicli are placed in turn in the outer 
ve^aal for tho p*irpoee of measuring liquid volume** 
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TJdU RM«ODl»BiraS OF 7HK 1WVI5NTICW Tt% V7K CCU AH fclXfJUJSlVU 
VKOPRW/ cm PJUVIUQi CLAJMKP AlcK DEPiNRD *S 

1. Apparatus for measuring lujuid volumes, reprising 
«n migrtidiwtud v*r;«el for uonC.Aj.ning i;ho liquid wi i-Jj a botLom 
and side vails a*)d an upper ironing, at least on* port of 4 
side w*:u. bP.iug substantially vertical *ac! transparent: a/id a 
ccaUi vh5ob i* 5>.>;po B ecl ontiido the l:t'anspar«iit side wall p*rt, 
i.s provided vith gratkiaUoi) lini; : <i and U sepawitud by cm air 
cjap from outside murfoM of eairl part: of the v.^el so that 
rays from the graduation lines of the nmlm pao.O through a 
boundary *fc tto :'mner va33 crurfac* or th 0 vosael iih.; vessel 

ift umpty , the graChiaUon line s thus b oing visible from the 
opening of the Vessel, while the" R*j.d ray? are totally reflected 
at tic boundary between the inner wall surface- of l:h e vessel 
and the liquid when the vesseil :Lr filled wl.tb liquid, whinh 
has h higher refractive index than air, the graduation Vines 
thus no. longer being visible from the opening of th* v©*ael- 
2- Apparatus according to claim 1, characterized 
in that the scale i.s i3ispo*cd on an cm Lev vessel v/flicn ftunomds 
the liquid-containing vess«l. 

3. Apparatus according l;o cOaim 2.- characterized 
in that i:bo liqu.t d- con fcai ning vcfcael and thci outer vc ft feel are 
both co/i» true tod with oonio&l aide walls, 



5 
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Apparatus according to claim 2 or r.leiu 3, 
charecteri^tm iii that the f^B.duation lines are di^oeed 
on tho inner civltoi tho aid© wall of bhe outer 
vessel. 

5* Apparatus according to claim 2 or claim 5, 
character! &eid in that tho outer vessel it? breinsparonl; 
and tne graduated scale is disposed w the outer surfaco 
©J tho aide wall of tfce outer vessel - 
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A ligm'd voluma measuring Apparatus has two pnrfcsv 
Ontt pto-t la a vessel into ^bioh the liquid to be coeacuxcd 
is poured, atie vesGol ie transparent ox* has a tranaoa^ant 
part end a aretxle (the other part) ie arranged otafceade 
the vesaol «o that it can be seen ttooneh the transparent 
veotfol walU £liore ds aw air gap between the sealo 
and t*i* reajsol* While the vgs*a1 is eiapty ana the 
Y»ssel is vlev/e* from above wici inside, the scale can 
he soon through tho l^anspareiifc hall, itow&vcr when 
the vessel i« fxXle& % bhogo .pe;rts of the ao,ala below 
the liquid level diiwtyPert because Lh« lii$ht from 
theae porta ia totally intcrn&Hy reflected* 35w 
wliune of li^Tiid in the Vessel can thus be observed 
from above the vessel*' 
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